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← Projected changes in global crop 
productivity under RCP8.5 using CMIP5 
and CMIP6 climate models 
at the end of the 21st century (2069–2099)

Climate change is impacting 
agricultural production currently, 
and will more so in the future

(Mueller et al. 2021, Environmental Research Letters)
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Objectives 

1. Assess suitability of commonly grown 
crops to future climate projections in 
Cache valley.

2. Identify alternative crops suitable to 
future climate scenarios

3. Create comparative tool and fact 
sheets for growers



Outline
1. Climate modeling
2. Economic data
3. Stakeholder input & 

final products



Climate 
Projections

Change in Summer (May-Sept) 
Temperature
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Change in Summer (May-Sept) 
Temperature and Precipitation



Climate 
Projections

Change in Frost Free Days



Climate 
Projections

Change in Frost Free Days and 
Degree Days
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Projections
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Climate 
Suitability

Growing Season - excess days 

Crop FFD 
2030

FFD 
2050

FFD 
2070

FFD 
2090

Alfalfa 135 139 143 146

Silage corn 65 69 73 76

Spring wheat 85 89 93 96

Barley 105 109 113 116

Oat 93 97 101 104

Safflower 60 64 68 71
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2070
FFD 

2090

Forage sorghum 44 48 52 55

Forage sugarbeets 50 54 58 61

Sunflower 55 59 63 66

Sesame -1 3 7 10

Dry edible beans 19 23 27 30

Grain sorghum 14 18 22 25

Lentils 88 92 96 99
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➔ Historical data used to 
characterize price markets, 
adjusted for inflation into 2022 
USD

➔ Prices tied to water requirements

➔ 2022 crop budgets used to 
estimate costs and paired with 
2022 price-derived revenues to 
determine net profits

Economic
Methods



Economic 
Trends

Market Variability 1991-2021

➔ Box and whisker plot of 30 
year market value trends



Economic 
Trends
➔ Box and whisker plot of 30 

year market value trends

➔ Points are estimated 2022 
profits per acre 



Economic 
Trends
➔ Highlighted are current most 

common crops by acreage
◆ Hay/Alfalfa - 46%
◆ Wheat - 12%
◆ Corn - 6%
◆ Barley - 5%
◆ Safflower - 3%
◆ Other - 25%



Winter Wheat

Spring Wheat

Sunflower

Durum Wheat

Oats

Barley

Soybeans

Corn
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➔ Presented at Cache County Crop 
School

➔ Some alternatives already being 
grown
◆ Sorghum
◆ Sunflower

➔ Markets appear to be common 
challenge for trying alternatives

Producer 
Input
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➔ Publish on USU Extension Website
◆ Website to compare crops & 

economic trends

Final 
Products

Website draft:
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➔ Publish on USU Extension Website
◆ Website to compare crops & 

economic trends
◆ Crop fact sheets

➔ Publish on Utah Climate Center 
Website
◆ Climate model report

➔ Give report to USU Extension
◆ Climate model
◆ Producer survey responses

Final 
Products

Website draft:

Fact sheets: Sunflower, Canola, Soybean, Sugar beet,  Flax, Dry beans



We have com-bined our knowledge to harvest the data, help farmers go hog wild, and 
sow the seed to make it grain!

All together now one last time!
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